ABSTRACT
INTRODUCTION
Bixie, the major of which are Smilax china and S. mairei; while S. Liliaceae has not been reported and is still needed. reported, so its advantages in this aspect are not known.
10
In our present study, fluorescence microscopy and polarized microscopy were 11 12 used to observe the transverse sections of the rhizomes of seven BMMs. This is the 13 14 first time that polarized microscopy has been used to observe the transverse sections microscope and a polarized microscope so as to provide supplementary characters for 22 23 authentication. Thus, a convenient and reliable method was established for the 24 25 authentication of these representative Bixie herbs. We believe this method can be 26 27 widely applied to other confused CMM involving multiple species, genera and/or 
MATERIALS AND METHODS

35
Plant Material
37
Based on our investigation of herbal drug markets and drugstores, seven species 38 39 related to Bixie were selected for study. Totally, 20 samples of 7 species including 4 40 41 from Dioscoreaceae and 3 from Liliaceae were collected from different main 42 43 production areas and crude drug markets in China. The details are shown in Table 2 .
45 46
The voucher specimens were authenticated by Dr. Hubiao Chen, School of Chinese
48
Medicine, Hong Kong Baptist University (HKBU), and deposited in the Bank of 49 50 China (Hong Kong) Chinese Medicines Centre of HKBU.
52
Insert Table 2 here. 
Reagents
23
Mounting of sample powder: Chloral hydrate and glycerin (Uni-chem, England), 24 25 chloral hydrate solution and diluted glycerin were prepared according to procedures 
Methods
38
Macroscopic identification of crude drugs.
40
The gross exterior features of each sample were examined by observing, At least 10 different transverse sections from each sample were observed.
14
Distinct microscopic features were digitally recorded. factor as that of common light microscopy.
34
Microscopic identification of powdered crude drugs.
36
All the crude drugs were powdered and passed through a 250 µm sieve, and 
RESULTS
48
On the basis of observations of all samples collected, macroscopic and Rhizome growing as jointed knobs, like ginger, 10-15 cm long, approximately 2 cm 5 6 in diameter, bearing fibrous, slender, curved roots. Texture hard; cut surface yellow.
8
Odour, slight; taste, bitter ( Figure 1 ).
10
Insert Figure 1 Outer part consisting of 2-3 layers of cork cells. Cortex relatively narrow.
21
Abundant mucilage cells scattered at the outer edges of cortex, sometimes arranged in 
Macroscopic Characteristics
53
Rhizome subcylindrical, slightly curved, 10-20 cm long, 1.0-1.5 cm in diameter. Collateral vascular bundles, 167-420 µm in diameter, scattered in stele.
21
Parenchymatous cells in stele subrounded, with slightly thickened and pitted walls, and stiff spinous remains of fibrous roots or radicels. Texture hard, uneasily broken.
36
Fracture fibrous, brownish-yellow or reddish-brown, dotted vascular bundles and knob-like outgrowths and short branches, 5-20 cm in length, 2-5 cm in diameter.
14
Externally yellowish-brown or greyish-brown, uneven, with stiff remains of fibrous Rhizome irregularly lump-shaped, 5-15 cm in length, 2-5 cm in diameter.
45
Externally yellowish-brown, uneven, with stiff remains of fibrous roots. Texture hard.
47
Transverse section whitish to yellowish white, yellow dotted vascular bundles visible.
49
Odourless; taste slightly astringent (Figure 1 ). By the combined use of common light microscopy, fluorescence microscopy and 6 7 polarized microscopy, seven sorts of Bixie-related CMM can be easily differentiated 8 9 from each other based on characteristics of transverse sections and powders.
11
Identification keys based on macroscopic and microscopic characteristics are Each of these three types of microscopy has its own merits in authentication work.
21
Common light microscopy can provide the basic morphological features. Compared species is consistent, varying only in intensity.
36
In comparison with common light microscopy and fluorescence microscopy, herbalists.
47
Insert Table 6 here. authenticity of the drugs and may be used to differentiate the drugs from adulterants.
10
In particular, this is the first time that polarized microscopy has been used to observe 11 12 the transverse sections of CMM, not limited to the powdered crude drug; it has been 13 14 found to provide a number of unique characteristics useful for authentication. 
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The authors declare that there is no conflict of interest regarding the manuscript. 2. Rhizome 2-5 cm in diameter; texture somewhat spongy.-----------------Dioscorea septemloba 10 2. Rhizome 1.5-3 cm in diameter; texture hard, not spongy. 3. Externally sparsely bearing white dotted scars of fibrous roots, cork layers adherent. -------- 
5. Fracture starchy, whitish to pale red-brown. yellowish white.
6. Rhizome shape like ginger, with sparse, slender and curved fibrous roots, cut surface 25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54 54  55  56  57  58  59 
2. Stone cells in a single continuous ring or a discontinuous ring in cortex 10 3.Stone cells, arranged almost in a ring. 1. Starch granules simple, never compound. 
6. Without stone cells described above. Figure Legend 
38
The caption is the same as that of Figure 2 . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
